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Description 
AN IMPROVED SIDE AIRBAG 

Background of Invention 

[0001] The present invention relates generally to supplemental 
restraint systems of vehicles, and more particularly to an 
improved side airbag for enhancing rib protection and 
safely moving the occupant away from door intrusion in a 
side collision. 

[0002] Existing side airbags include various constructions for 
cushioning vehicle occupants during side collisions. A 
typical airbag construction is a single-chamber structure. 
As is known, this single-chamber structure typically pro- 
vides a substantially uniform pressure or stiffness 
throughout the entire airbag. 

[0003] a drawback of this single-chamber structure is that it 

usually does not distribute a larger portion of the impact 
force to parts of the occupant's body, which are better 
suited for withstanding those forces. For example, a sin- 
gle-chamber airbag can apply substantially the same force 
to both the occupant's pelvis and ribs. As a result, the oc- 


cupant's ribs can be injured when his pelvis could have 
been safely used to receive some of the forces that were 
imparted upon his ribs. 
[0004] Another kind of airbag construction is a dual-chamber 

structure, which typically requires that the airbag include 
two chambers that are in open communication with each 
other. This open communication may allow pressure to 
equalize throughout both chambers as the occupant is 
forced onto the airbag. For that reason, the dual-chamber 
structure can have disadvantages similar to those of the 
single-chamber structure. Namely, the dual-chamber 
structure may fail to distribute a greater portion of the 
impact force to more durable parts of the occupant's 
body. 

[0005] still another drawback of existing airbags is that they typ- 
ically lack the structure for cushioning relatively fragile 
parts of the occupant's body and simultaneously displac- 
ing the occupant's body away from door intrusion. 

[0006] Therefore, a need exists for an improved side airbag that 

enhances thorax protection and simultaneously moves the 

occupant's body away from door intrusion. 
Summary of Invention 

[0007] The present invention provides an improved side airbag 


for enhancing protection of a vehicle occupant's thorax 
and displacing the vehicle occupant away from door intru- 
sion. This improved airbag is an inflatable bag having a 
thorax-cushioning portion and a pelvis-pushing portion 
adjacent to the thorax-cushioning portion. The thorax- 
cushioning portion has a first predetermined stiffness for 
cushioning a thorax region of the vehicle occupant while 
the pelvis-pushing portion has a second predetermined 
stiffness for displacing the vehicle occupant away from 
the door intrusion. The second predetermined stiffness of 
the pelvis-pushing portion is greater than the first prede- 
termined stiffness of thorax-cushioning portion. 

[0008] one advantage of the present invention is that an im- 
proved side airbag is provided that is sufficiently stiff for 
cushioning a vehicle occupant's thorax without causing 
injury to the occupant's thorax. 

[0009] Another advantage of the present invention is that an im- 
proved side airbag is provided that is sufficiently stiff for 
safely contacting a vehicle occupant and moving him away 
from door intrusion. 

[0010] yet another advantage of the present invention is that an 
improved airbag is provided having a simple construction 
for minimizing the manufacturing cycle time and costs as- 


sociated therewith. 
[001 1] other advantages of the present invention will become 

apparent upon considering the following detailed descrip- 
tion and appended claims, and upon reference to the ac- 
companying drawings. 
Brief Description of Drawings 

[0012] For a more complete understanding of this invention, ref- 
erence should now be made to the embodiments illus- 
trated in greater detail in the accompanying drawings and 
described below by way of the examples of the invention: 

[0013] FIGURE 1A is a side cutaway view of a vehicle with an im- 
proved side airbag, according to one embodiment of the 
present invention. 

[0014] FIGURE IB is a front cutaway view of the vehicle with the 
improved side airbag shown in FIGURE 1A. 

[0015] FIGURE 2 is a perspective view of the improved side airbag 
shown in FIGURE 1A. 

[0016] FIGURE 3 is an exploded view of the improved side airbag 
shown in FIGURE 2, illustrating the improved side airbag 
being comprised of a first outer panel, a second outer 
panel, an inner panel, and an intake manifold, according 
to one embodiment of the invention. 

[0017] FIGURE 4 is a cross-sectional view of the improved side 


airbag shown in FIGURE 2. 

[0018] FIGURE 5 is an exploded view of the improved side airbag 
shown in FIGURE 2, illustrating the improved side airbag 
being comprised of a one panel and an intake manifold, 
according to another embodiment of the invention; and. 

[0019] FIGURES 6A-6D are perspective views of the panel shown 

in FIGURE 5, illustrating the sequential manipulation of the 

panel for creating the improved side airbag. 
Detailed Description 

[0020] | n the following figures, the same reference numerals are 
used to identify the same components in the various 
views. 

[0021] The present invention is particularly suited for an im- 
proved side airbag having multiple cloth panels for pro- 
tecting a front seat passenger in a side collision. In this 
regard, the embodiments described herein employ struc- 
tural features where the context permits. However, it is 
understood that a variety of other embodiments without 
the described features are contemplated as well. For ex- 
ample, the improved side airbag can instead include only 
one cloth panel and be utilized for protecting various oc- 
cupants in a variety of different collisions. For this reason, 
it follows that the invention can be carried out in various 


other modes and utilized for other suitable applications as 
desired. 

[0022] Referring to Figures 1A and IB, there are shown front and 
side cutaway views of a vehicle 10 with a fully-deployed 
improved side airbag 12, according to one embodiment of 
the invention. This improved side airbag 12 is intended to 
cushion an occupant 14 and simultaneously move him 
away from door intrusion. To that end, the airbag 12 in- 
cludes two or more portions that vary in stiffness. 

[0023] Specifically, in one embodiment, the improved side airbag 
12 has a bifurcated construction with a thorax-cushioning 
portion 16 and a pelvis-pushing portion 18 that is adja- 
cent to the thorax-cushioning portion 16. The thorax- 
cushioning portion 16 is sufficiently stiff for cushioning 
the occupant's ribs 20 and other relatively fragile thorax 
regions. For example, the thorax-cushioning portion 16 
of the airbag 12 can be pressurized to about fifteen (15) 
psi when the occupant's thorax presses into that portion 
16 of the airbag 12. However, it will be appreciated that 
the thorax-cushioning portion 16 can be pressurized to 
various other suitable pressure levels as desired. 

[0024] Moreover, the pelvis-pushing portion 18 is sufficiently 
stiff for contacting the occupant's pelvis 22 and moving 


him away from door intrusion. For example, the pelvis- 
pushing portion 18 of the airbag 12 can be pressurized to 
about thirty (30) psi when that portion 18 of the airbag 12 
contacts the occupant and moves him away from the door. 
On the other hand, it is contemplated that the pelvis- 
pushing portion 18 can instead be pressurized to a variety 
of other suitable pressure levels. 

[0025] it can be seen that this construction requires that the 

pelvis-pushing portion 18 is substantially stiffer than the 
thorax-cushioning portion 16. These features allow the 
improved airbag 12 to apply a greater portion of the im- 
pact forces to the occupant's pelvis 22 and lower body re- 
gion. It is understood that the occupant's pelvis and lower 
body region typically are more durable and better suited 
to receive greater forces than the occupant's ribs and 
other relatively fragile thorax regions. In that regard, the 
varying stiffness of the improved side airbag 12 can pro- 
tect the occupant's thorax area and safely move him away 
from door intrusion. 

[0026] Referring now to Figures 2-4, the improved side airbag 12 
is constructed of three cloth panels and an inflator mani- 
fold 24. Specifically, as best shown in Figure 3, the im- 
proved side airbag 12 includes a first outer panel 26 and a 


second outer panel 28 that is sized substantially similar to 
the first outer panel 26. The first and second outer panels 
26, 28 are sewn or otherwise attached to each other at 
their peripheries. Furthermore, as best shown in Figure 4, 
the first and second outer panels 26, 28 have the inner 
panel 30 attached thereto and in connection therebe- 
tween. In this regard, the inner panel 30 completely di- 
vides the interior of the improved side airbag 12 into a 
first chamber 32 and a second chamber 34. 

[0027] The first and second chambers 32, 34 are respectively uti- 
lized for providing stiffness to the thorax-cushioning por- 
tion 16 and the pelvis-pushing portion 18. These cham- 
bers 32, 34 are isolated from each other and therefore are 
not in open communication with each other. In that re- 
gard, gas within each chamber does not pass to the other 
chamber. Each of these chambers 32, 34 receives gas di- 
rectly from a portion of the intake manifold 24. This in- 
take manifold 24 is coupled to an inflator device 36 and 
includes two sets of openings for injecting gas into each 
chamber 32, 34. 

[0028] Specifically, the intake manifold 24 includes a first series 
of openings 38 for injecting gas into the first chamber 32 
and a second series of openings 40 for injecting gas into 


the second chamber 34. The quantity and the size of each 
set of openings 38, 40, determine a composite opening 
area through which gas flows into the respective cham- 
bers 32, 34. This composite opening area likewise deter- 
mines the rate by which gas is injected into the respective 
chambers 32, 34. For example, the second chamber 34 
can be coupled to a portion of the intake manifold 24 that 
has openings 40 sized substantially larger than the open- 
ings 38 utilized for injecting gas into the first chamber 
32. Alternatively, the second chamber 34 can be coupled 
to a portion of intake manifold 24 that has substantially 
more openings 40 than the number of similarly sized 
openings 38 utilized to inject gas into the first chamber 
32. In this way, the second chamber 34 and the pelvis- 
pushing portion 18 can be substantially stiffer than the 
thorax-cushioning portion 16. 
[0029] These openings and the continuous injection of gas pre- 
vents the gas from back-flowing from one chamber 
through the intake manifold 24 into another chamber. In 
this respect, the pelvis-pushing portion 18 can be com- 
pressed without causing gas to flow from the second 
chamber 34 through the intake manifold 24 into the first 
chamber 32 and thereby increase the stiffness of the tho- 


rax-cushioning portion 16. 

[0030] Additionally, the size of the chambers 32, 34 also deter- 
mines the pressure of gas within those chambers 32, 34 
and the stiffness of the respective airbag portions 16, 18. 
Specifically, a smaller-volume chamber, which receives 
gas at a similar or greater rate than a larger-volume 
chamber, can be more pressurized than the larger-volume 
chamber. In this regard, the second chamber 34 can be 
sized smaller in volume than the first chamber 32 and al- 
low the pelvis-pushing portion 18 to be stiffer than the 
thorax-cushioning portion 16. 

[0031] Referring now to Figures 5 and 6A-6D, it will be appreci- 
ated that the improved side airbag 12 can be constructed 
of more or less than three cloth panels as desired. Specifi- 
cally, these figures show that the improved side airbag 12 
can be constructed of one panel, according to another 
embodiment of the invention. As best illustrated in the 
sequence shown in Figures 6A-6D, a single panel 42 of 
cloth can be folded and sewn to create the device illus- 
trated in Figure 2. 

[0032] while particular embodiments of the invention have been 
shown and described, it will be understood, of course, 
that the invention is not limited thereto since modifica- 


tions may be made by those skilled in the art, particularly 
in light of the foregoing teachings. Accordingly, it is in- 
tended that the invention be limited only in terms of the 
appended claims. 


